Summary.-The presence of Y bodies and similar fluorescent chromocentres in the interphase cells of 73 benign and malignant neoplastic lesions of males, and 69 of females, has been assessed in preparations stained with quinacrine dihydrochloride. In the male, Y bodies were usually present, although none was seen in 16 of the 65 malignant tumours. Sometimes the Y body was present in duplicate, for example, in some regions of a benign polyp of the colon and generally in 10 of the malignant tumours. The series includes 5 seminomata and 12 malignant testicular teratomata, all of which were positive for Y bodies.
Summary.-The presence of Y bodies and similar fluorescent chromocentres in the interphase cells of 73 benign and malignant neoplastic lesions of males, and 69 of females, has been assessed in preparations stained with quinacrine dihydrochloride. In the male, Y bodies were usually present, although none was seen in 16 of the 65 malignant tumours. Sometimes the Y body was present in duplicate, for example, in some regions of a benign polyp of the colon and generally in 10 of the malignant tumours. The series includes 5 seminomata and 12 malignant testicular teratomata, all of which were positive for Y bodies.
The tumours of females failed to show similar bodies, with 5 exceptions: one of 13 carcinomata of the ovary showed a body resembling the Y body in about half the cells (however, a similar body was seen in lymphocytes from this case) while a further carcinoma of probable ovarian origin, and 3 of 13 ovarian dermoids, showed a similar body though in less than 20% of the cells.
Although quinacrine fluorescence studies on interphase tumour cells may be of value in suggesting the presence or absence of Y chromosomes, it is desirable that these studies be supplemented by the investigation of the fluorescence pattern of the metaphase chromosomes.
THE quinacrine fluorescence technique enables the presence of Y chromosomes to be determined from observations on interphase cells (Pearson, Bobrow and Vosa, 1970) and thus promises to provide an additional tool in the study of the chromosome changes in human tumours. This paper describes the findings in a variety of tumours, including several testicular and other teratomata. The presence of " Y bodies " in interphase cells from a malignant testicular teratoma has previously been reported briefly (Atkin, 1970) ; a study of Y chromosomes is of obvious interest in teratomata of males in view of their uncertain histogenesis and, in particular, the presence of sex chromatin in many tumours.
MATERIALS AND METHODS
Quinacrine dihydrochloride from several sources has proved equally suitable. Various modifications of the staining technique have been tried; satisfactory results have been obtained by staining for 8 min in a 0.5% solution of the quinacrine in distilled water, rinsing in tap water and mounting in sodium acetate buffer (pH 5.5) or in deionized water, with the addition of one or 2 drops of glycerol to retard drying. Of the types of preparation of solid tumour material that were available, those made for chromosome studies by the conventional air-drying method have usually proved satisfactory (minced tumour tissue was subjected to hypotonic saline and Colcemid pre-treatment before fixation in 1: 3 acetic acid: methanol). Smears fixed in 95%0 alcohol or by freeze substitution were generally satisfactory, but squashes of solid material fixed in acetic alcohol usually showed some granulation of the nuclei, which tended to obscure the fluorescent Y body. Material stored for some years in a refrigerator or domestic deep freeze unit has usually proved satisfactory, although the fluorescence may be less bright. Pre- A " blind " assessment of each preparation was made, without knowledge of the type of tumour or the sex of the patient.
The presence of fluorescent chromocentres in both tumour and normal cells was assessed.
RESULTS
A fluorescent chromocentre compatible in appearance with the Y body was seen in most of the male tumour material. The body was often seen to be peripherally less easy to see; on the other hand, an artefactual accentuation of the granularity of the chromatin occasionally tended to obscure the Y body. Multiple, brightly fluorescent bodies were in general rarely encountered and did not present a problem similar to that posed by multiple chromocentres in orcein or Feulgen stained preparations, which tend to obscure sex chromatin (Atkin, 1967 Sixty-nine tumours of females were studied: 49 were malignant tumours, including 12 carcinomata of the cervix uteri, 6 corpus uteri, 7 breast, 4 large bowel, 2 malignant melanomata and one * Modal chromosome number estimated from DNA measurements; otherwise, the figures in brackets represent modal numbers derived from chromosome counts. The benign tumours consisted of 13 dermoid cysts, 4 mucinous cystadenomata, 2 serous cystadenomata and one cystadenofibroma, all from the ovarv. These were negative apart from 3 dermoid cysts in patients aged 30, 48 and 55 years respectively, in which bodies resembling Y bodies were seen in 1-20% of the cells; the ages of the other patients with dermoid cysts ranged from 16 to 49. All of the dermoid cysts were sex chromatin positive. Restaining of quinacrine preparations of the ovarian tumours with orcein failed to reveal chromocentres at the site of the fluorescent bodies.
DISCUSSION
It is apparent from the above findings that the interphase cells of malignant tumours of males vary with respect to the presence of Y bodies, just as they vary with respect to sex chromatin in those of females. Most commonly, a single body is present, as in normal diploid cells although in such tumours there is usually a small proportion of cells which are larger (and presumably polyploid) and have 2 bodies. In some tumours, however, the Y body is present in duplicate in most of the cells; these tumours tend to have a high chromosome number. However, 16 of the 65 malignant tumours failed to show a Y body. This unexpectedly high incidence resembles the high incidence (about 30%) of sex chromatin negative tumours in females (Atkin, 1967) , and would appear to indicate that the Y chromosome tends to be lost from the karyotypes of malignant tumours. These negative tumours, like sex chromatin negative tumours of females, tend to have high chromosome numbers. The common finding of a single Y body in benign polyps of the large bowel in males is in keeping with normal karyotypes, or karyotypes showing only minimal changes, in these lesions (Baker and Atkin, 1970) . However, in one polyp a few regions with double Y bodies were seen, suggesting the occurrence of new clone formation in this possibly premalignant lesion (Fig. la) .
Among the malignant testicular tumours studied, Y bodies (sometimes in duplicate) appeared to be consistently present; several of the tumours were teratomata which were also sex chromatin positive. These findings are compatible with an origin from diploid totipotential cells rather than from haploid cells which have undergone chromosomal doubling (Tavares, 1966) , since in the latter case either X or Y chromosomes, but not both, would be present.
The significance of the presence of bodies resembling the Y body in some ovarian tumours is uncertain. The latter included 3 dermoids. The identification of the cell-types containing the body was usually not possible in the preparations made from these tumours although in one smear a body was clearly present in epithelial cells (Fig. 4c) (Robinson and Buckton, 1971) . On the other hand, a study of males in a mental institution showed that in some individuals an additional fluorescent spot was seen in interphase cells, which suggested the presence of a second Y chromosome but which, however, could be traced in karyotype studies to a brightly fluorescing area on a chromosome other than a Y (Akesson, Forssman and Wahlstrom, 1971) . Although fluorescence studies on interphase tumour cells may suggest the presence of Y chromosomes, it seems desirable therefore that these be supplemented by observations on the fluorescence pattern of metaphase chromosomes. In one of the testicular teratomata in the present series, a Y chromosome was identified in metaphase, confirming that the fluorescent chromocentre seen in interphase cells was indeed a Y body (Fig. 3 ).
